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Abstract  
The aim of the present study was to investigate the effectiveness of multi sensory training on spelling disability of female, gifted, 
primarily school students. A sample of 360 students was recruited from primarily schools and then they were screened for 
learning disorder and IQ; final sample consisted of 38 female students. The experimental group received multisensory training 
(n1=19) and control group remained in waiting list (n2=19). Results show that there was significant differences between the two 
groups in dictation score after the training procedure. Generally, this research finding shows new ways of helping twice-
exceptional students to have higher academic achievements.  
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of  Dr. Zafer Bekirogullari of Cognitive ± Counselling, 
Research & Conference Services C-crcs. 
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1. Introduction 
      Almost 4 percent of school-aged children suffer from spelling disability, which is characterized by severe 
difficulties in the acquisition of spelling despite normal intelligence and adequate schooling (Kaplan &Sadock, 
2003). Spelling performance can be considered successful when it involves the processes of segmenting the 
spoken word into its phonemic components and then selecting the appropriate graphemes to represent the 
phonemes. Children with spelling disabilities, compared to normal children of the same age, perform poorly on 
different spelling production tests (Wanzek, Vaughn, Wexler, Swanson, Edmonds, and Kim; 2006).  
     The causes of the spelling disability are similar to the dyslexia causes (i.e. Defects in components of the 
language used in connection with letters). To the extent, the spelling disability is heritable; relatives of affected 
individuals will have higher average of liability and thus will be in greater risk for spelling disability than 
member of the general population (Schulte-Körne, Deimel, Müller, Gutenbrunner, Remschmidt; 1996).  
     Spelling disability in gifted student is as prevalent as general population. Gifted students with a disability are 
twice exceptional. Because they display both academic strengths and learning difficulties at the same time, they 
baffle their parents and teachers and they are usually accused of laziness and/ or underachievement. For 
instance, typical gifted students with learning disabilities are highly verbal and are able to explain complex 
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concepts on different topics, yet they face difficulties when writing or completing assignments. As a result the 
classroom performance becomes unpredictable which causes frustration both for the students as well as the 
teachers. What makes the problem more confusing is that many educators do not accept that gifted students can 
basically have diagnosable learning disabilities. Recently in the field of learning disabilities, it has been 
encouraged not to make diagnosis of a specific learning disability (SLD) through an ability±achievement 
GLVFUHSDQF\ PRGHO ZKLFK VKRZV D VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH VWXGHQW¶V FRJQLWLYH DELOLW\ DQG
achievement (Assouline, Nicpon, and Whiteman; 2010).  
     In order to improve spelling, the following categories of elements are used: (a) features of instructional 
delivery, (b) computer-assisted instruction (CAI), (c) multisensory training, (d) and study and word practice 
(Wanzek, Vaughn, Wexler et al., 2006). The positive outcomes from the use of error correction procedures that 
incorporated error imitation modeling, was recognized by All syntheses of spelling interventions (Fulk & 
Stormont-Spurgin, 1995; Gordon et al., 1993; McNaughton et al., 1994). In such procedures a teacher first 
reproduces a student's error and then presents the correct response. It was found that the use of error imitation 
analysis and feedback enhanced students' spelling performance. Furthermore, limiting the number of words 
learned consecutively was a second reported technique resulting in positive. At least two studies have reported 
benefits to students when the number of words consecutively learned were reduced to three, however no 
optimal number has been determined, (Bryant, Drabin, & Gettinger, 1981; Gettinger, Bryant, & Fayne, 1982). 
In all the synthesis, the use of constant time delay (i.e., gradually increasing the delay time before the 
presentation of a correct answer to scaffold learning) was reported to be associated with improved spelling 
outcomes of students with LD.  
     Also, positive effects related to the use of computer-assisted instruction (CAI) have been reported. 
Researchers found that the constant time delay instructional technique which was employed combination with a 
computer had advantages (Fulk & Stormont- Spurgin, 1995; Gordon et al., 1993). Overall, due to the 
computer's capability of offering direct, personalized instruction, its use was considered a feasible for students 
with LD. Moreover, CAI was reported to be related to increase in stuGHQWV¶ PRWLYDWLRQ WR OHDUQ (Wanzek, 
Vaughn, Wexler et al., 2006).   
    Mixed results was reported for the meta-analysis of the studies examining multisensory spelling instructional 
techniques, although some support was described for strategies that included auditory components (e.g., write 
and say method; Fulk & Stormont-Spurgin, 1995; McNaughton et al., 1994). Gordon et al. (1993) reported that 
many students with LD prefer the use of multisensory instructional techniques, such as the use of a keyboard for 
practicing spelling.  
    Another common finding from the spelling intervention, was the positive effects for the use of systematic 
study and word practice procedures (e.g., copy the word, cover the word and write, compare (Fulk & Stormont-
Spurgin, 1995; Gordon et al., 1993; McNaughton et al., 1994). McNaughton et al. reported that when study and 
word practice procedures were teacher directed, as well as when students were taught to use the practices for 
independent study, they produced positive outcomes. Also, according to Gordon et al. and McNaughton et al. 
spelling outcomes from using structured peer tutoring was improved.  
   Teaching spelling to students in the elementary grades is an instructional area that has received considerable 
attention in the literature in recent years. (Darch, 1990). Unfortunately, much of this work has been non-
experimental in nature. In addition, gifted and talented students who also have a specific learning disability 
(LD) are among the most underserved students in primarily schools. Past researches showed that multi sensory 
training is effective treatment for children who have spelling disability and they showed better academic 
performance after training. This study was designed this study to examine whether this training method could 
be used for gifted students. 
 
2. Method 
 
2.1. Participants 
 
    In this research multi-stage sampling was used, at first stage three primarily schools were randomly selected. 
These schools had 12 classes and 360 students; teachers identified 240 of them based on spelling disability 
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symptoms and high IQ criteria.  The Raven Intelligence Test was administrated to a sample of 240 students, and 
they were screened for spelling disability and IQ score higher than 120; the final sample consisted of 38 female 
students. Wechsler s Intelligence Scale for Children was used to assess student intelligence more accurately.   
 
2.2. Procedure 
 
     The Sample of 38 students was randomly assigned to an experimental and a control group. Students in both 
condition individually participated in two assessment sessions; these consisted of an initial pre-training assessment 
session and a post-training assessment session. The assessment task was spelling test. The experimental group 
received 12 sessions of multisensory training and the control group received no treatment.  
 
2.3. Measures 
 
2.3.1. Spelling test 
  
     To test spelling ability of the student a script was selected from elementary reading book.  This script contained 
all farsi alphabets. Reliability of the equivalent forms was good (0.86).  
 
2.3.2. Raven¶V,ntelligence Test  
 
5DYHQ¶V,QWHOOLJHQFH7HVWwas used to assess general intelligence of the students, it has 36 colour pictures. This 
test could be used for children from 5 to 10 years old.  
 
2.3.3. Wechsler¶V Intelligence Scale for Children 
     Wechsler Intelligence Scale for Children has 12 sub tests (6 verbal, 6 non verbal). Verbal IQ, non-verbal 
IQ, and general IQ could be obtain by conducting Wechsler intelligence scale for children. Reliability of verbal 
IQ (0.93), reliability of performance IQ (0.87), and general IQ (0.96) are good.  
 
2.3.4. Metronome 
  
     This devices has LCD and microprocessor, it makes sound and light signs. Metronome can work in different 
ways: 1. the device makes noise then the word will be read, 2. the device make light and the word will be 
shown, 3. the device makes a light and a noise at the same time and then words will be read and shown. These 
facilities improve student memory and sensory coordination.  
 
2.3.5. Working memory software 
 
This software has three parts, auditory enhancement, visual enhancement, and audio-visual coordination. 
All these parts have eight levels, the first level is the easiest and the last level is the hardest, the game begin 
level depends on student ability. The software reinforces correct responses, this make student motivated.  
 
2.3.6. Multi-sensory training  
 
This training plan consisted of 12 sessions which is mentioned in Table 1.  
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                                                 Table1: Training plan                     
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Result 
 
     Analyses were directed at examining the effect of the training procedure on auditory spelling error, visual 
spelling error, and total spelling error of the experimental group and the control. 
 
3.1. Analysis of auditory spelling error 
     The univariate analysis of the variance was used to examine differences between students in the experimental and 
the control group. There were significant difference in auditory errors of the two groups (F= 7.02, P< 0.01).   
 
 3.2. Analysis of visual spelling error 
     The univariate analysis of the variance was used to examine difference between students in the experimental and 
the control group. There was significant difference in visual errors of the two groups (F= 10.8, P< 0.002).  
 
3.3. Analysis of total spelling error 
    Results show that there is a significant difference between two groups in dictation score after the training 
procedure. Students in the experimental group showed higher mean than students in the control group (F= 40.5, p< 
0.001). 
 
 
 
Session 1 Auditory sensation enhancement   
Session 2 Auditory memory enhancement  
Session 3 Visual sensation  enhancement  
Session 4 Work on visual sequence  
Session 5 Use metronome to enhance student  auditory sensation 
Session 6 Work on auditory sequence by metronome 
Session 7 Use metronome to enhance student  visual sensation 
Session 8 Work on  visual sequence by metronome 
Session 9 Audio-visual coordination enhancement via metronome 
Session 10 Auditory memory enhancement by working memory software 
Session 11 Visual  memory enhancement by working memory software 
Session 12 Audio-visual coordination enhancement  by working memory software 
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4. Discussion 
 
    The aim of this study was to explore the effects of multisensory training on spelling problems of gifted and 
talented students who also have a specific spelling disability. Students in experimental group made less auditory and 
visual errors than students in the control group after the training procedure. Totally, students in the experimental 
group had better dictation score than students in the control group. This Effect is consistent with previous research 
in this field. Gordon et al. (1993) noted that multisensory instructional techniques are successful for spelling 
disability. In addition, computer-assisted instruction was used for greater emphasis on skills learned. Past researches 
showed positive effects of computer-assisted instruction (Fulk & Stormont- Spurgin, 1995; Gordon et al., 1993). In 
this research working memory software and metronome were used as computer-assisted instruction, these devices 
motivate students to learn and help them to enhance their auditory and visual sensation and audio-visual 
coordination. 
     In this research multisensory training and computer-assisted instruction were used in  new area (to train the twice 
exceptional student). In summary, this research finding shows new ways of helping twice-exceptional students to 
have higher academic achievements.  
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